IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of: Kenji IMANISHI 
Serial No.: Not Yet Assigned 
Filed: October 19, 2001 

For: A FIELD-EFFECT TRANSISTOR USING A GROUP III-V COMPOUND 
SEMICONDUCTOR 

CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 

Commissioner for Patents 
Washington, D.C. 20231 October 19, 2001 

Sir: 

The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 119 is hereby claimed: 
Japanese Appln. No. 2001-047280, filed February 22, 2001 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the apphcant has 
complied with the requirements of 35 U.S.C. 119 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 

Respectfully submitted, 
ARMSTRONG, WESTERMAN, HATTORI 
McLELAND & NAUGHTON, LLP 
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-[»^^] mmm 

m^m 1 ] 1 1 1 - mit^Si^^^mi^^mm l r=.mm^^mm h^y v::^ ^ iz 

t, 

2 ® ^ -v :^ P J^^(Z)V;^ b 1 1 1 - V^^-fb-^^^^^f^^^^ ^ 

:^)vm^ ujevaa^ ]^^^yf^m-t^:it^!^mi-t^-mn^mmmh^yv 

1 ;5: t>*^ 2 CO 5=- ^ :^ ;i/ if ^ o T $ 4x -5 3 4f M f -5 
[lt^«3] |t#]Sl^y^^i2{cfev^r. 

tfffa«^«l&M/^)'^In^_yAlyAs H 1 -V ;i/jl/^>Mn^_j^Gaj^As, H 

[lt^^4] |t#:Sl^fe^i2^CJ3V^T. 
2(D^^%)\^mmr^^_^ (Al^_2 Ga^)^ (As^-z2^^z2^ ^ -5 ^ -5 

^m^^mmh^y^T.^. 
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[If 7 ] 1 1 1 - mit^m^mi^ ^ mm l tcmn^^mm. v'yyvy^^\z 

I n PS^JilcA^y y'TM^r^^LT^MStl, I n P {Cl^^^^f In^_j^ (A 
h-z ^^z^x^^ Al<7)«i:b (z-1) ^'CO. 05-0.5) fi^ tj^ ^ J y \^ ~ ':f (D^ 

-5 y > K - ^ 1 ^ :^ ;i/ M ^ , 

frffBUl (D5=--Y:^^;i/M±{C^jg$tl, I n PfC^^^-a^-r-SIn^.yAlyAs ;^)% 

^ ^ K - -f(Dm^'mmm t.^m-t^zii^nmt.t^ mm^^mm h^y 

1 :&t>*|g 2 CD ^ -v ^ M {c ^ ^ o T ^ 4x -5 3 #^ ^ -t 

[0 0 0 1] 

ui-mi^^m^miif^mmi^fc.nn^^h'yyvy.^izmh, # 

[0 0 0 2] 
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pmmh'yyvy.^ (HEMT) \t, :^m<^^^mt^n^^.^^mt.^mm^^mi. 
tf^^mm ^ u ^ v ^ 5^ ^ -r r i: j: u m^^m^ ^m-t^o 

[0 0 0 3] 

frJML/T, ck U]*fetg^CLfe%®:^>^^i^$tlTV^^, ;^)^7b^^ H EMTti, InP 

•5 r ilA'^T'^'So ti^ti^^m^lt. _fc:ia(^In^_j^Ga^As®M^i:bttx=0.47}C|55^^ 
[0 0 0 4] 

o I n P^CDHEMTT'ii, 4^W'f40D I n P«^101±JC, In PICS 

l^^^^M^-r-S I M (intrinsic: >'>K->'') ® In^_yAlyAsA 7 tM102, I 
§i[®In^_^Ga^As^^;^;i.Ml04. I In^_yAlyAs ^ /N?-itJgl05, S i ^ if® 
^|ie#I$:^tfNM(DIn^_yAlyAs «d^#t|&Sl06:^)^^ji $ o «^^^|&jil06® 
_h{Ctt, I§5!(Z)In^_yAlyAs |^MMl07i:^^'y^jil08:«)^ajg$tl, =Sr^-y:/Mi 
08±{cy-;?., KU-f ^^Sii'^-g)^-^ ^y ^«M109A'?, ^Mjii07±{c>f- h 

[0 0 0 5] 

I n PfC^S^^-a-^-5In^_j^Gaj^As^-V^;i/Ml04tt, |WI C < l^-T-^-^f Sn- In 
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[0 0 0 6] 

LTliMsti, IaJ^&SgIf_h:^^J^56S^c;^oTv^^, ]^\y4y^y-$i^^^yy^0 

m:kit. I - V#tt{CfeV^T^>^ (kink) ^JSJoT^tl-So 

[0 0 0 7] 

bfeHEMT;^>'^^|^$tlTV^§„ #^¥6-236898#^fgfC tt, I n PS^Jt 

IC I ni_xGaxASi_yPy^ ^ :^ ;i/ M il I n^.yA 1 yAs «^#t|^ jf ^Jf b it HEMT>{)^Ji^ $ 
tlTVA^, MfC, ^®In^_^Ga^As^_yPy^^:^;bjff{C^l-j-§z:r:?C^«^:!!3'^^iS 
® <£T & Eli^f ^r=.mz, ^^r-^-^ )Vm ^ In^_j^Gaj^As t In^_j^Gaj^As^_yPy(Z) 2 M« 
3t I C f r ii ^ 5 tl T V N ^ , 
[0 0 0 8] 

EI 6 It, ^m(Dln^_^G^^kst In^_^Ga^As^_yPy(0-Jg^^ ^;bM $:ffJM L^HEM 
TcD^ft^EIT'fe^. HIS i:IHICM^C^i|R^D##$:-^;iTV^S„ I1I6(DHEMT*':|1|5 

>F-:/) ©In^_j^Gaj^ASj_yPy5^-Y;^;PJSl03{CADx.T, IM (y>F-y) (Din 
^_j^Gaj^As^ ^ :^ ;i/JS 1 04}^)^ $tlTV^S,^,T'&-2)o Zl®j:e)JC5^^:^;i/jf$:>' 
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M 1 02M fCli -f > /N° h -r 7h > >f *';^g V M n J _^Ga^As^_yPyM ^ J-J T V a § „ 
[0 0 0 9] 

A^^^ L J: e) t -r -5 ^® ] 

^^•^)Vm \Z In^_^Ga^As^_yPyM -t^H, V^(D^^^{C As© ^^^m^^ 

fE®Mi:M'S:'5't7x^y l>x^y^>:?'X^*'^l2^S^c^^„ -ISlc, v:^<D^^#:t 

[0 0 10] 

JgfC, In^_^Ga^As^_yPyMli. I n P ^^fC^&^^M-^$ ^5?) }C, ^<D^:R 

^icjsvAT, iii^^^cDM^irbx ii'^mjx.mo^m^itv t.^nmzm-t^::.hi 

[0 0 1 1 ] 

(HEMT) ^m^-t^Z.t.\Z-^^. 

[0012] 
[^Il§:^mt-Sfe4?)®#|g] 
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[0013] 

±fa®^0^^CJ3V^T, J; U^f ^ LV\®^tt, tfffH«^=•#t$&»;^)^In^_yAlyAs;b^^, 
fjtV, J$l(D^^^;immn^_^G3i^ks, m2(D^^:^J]^mmn^_^ (Al^_2 Ga^)^ 
As;?)N^;^tJ, A^y 7rJS:^'^Inj_yAlyAs :;b^P>7S:-5„ ^^A^Si^fl-^-frfC J3 V^T l±, In^ 
_j^Ga^AscDm 1 (D^ ^:^)im NMIn^_yAlyAs ®«^^#fc«^JS il<DmiZ-["^tj:Bm 

^Zttl^X'^^Hmz, In^_xGa^As(DlSV^«^^m^^CJ: U ®S#'e(Z)]ftit#'[4 

[0014] 

Ga2)^AsC0||2®^■Y:^;l/M$:?^^LTV^-S®T^ ]^«#T'(Z) >'>'\°^' h-f:t> 
[0 0 15] 

(D^^^)\ym, n^m^mti^±x, m(D^^mi^iihxp^^t.f^\>^xks(D^t)'^ 
mm-^nx\<^^(Dx, m^^mm^mfi^t^jim^mm^t-t^ztti^x^^. t 
r=., m2(D^-^:^;vm(D^M^mm^tr^ziiit}^x^^o ^fe. moy^mi^t 

bT, kslZTy^=Ey (Sb) 5:-^Jt$-y:T^;^v^o 
[0016] 

±IB(DM-^i±{CfeV^T, In^_^ (Al^_2 Ga^) j^As(Z)^ 2 C^5^ -V Al ©ffifig 

(1-z) mA-o.5mm(Dmmizi:si^:ittf^t^tL\\ kKDmrnitt/^^^j-m^^ 

i:in^_yAiyAs (DAvyrmmMiZTSiKfjti), H 2 (7)^ ^ :^;i/M7bVN'^y 7 rjf 
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lli^-v:^;i/Ml^fC2^J2^J:®»^^fe7:)':?^^$ti^-t<5^Sa ^fe. Ai® 

^_j^Ga^Asc7)|| 1 ®^^:^;bS{ClIIi^®Al5:-^W^-&-S^^T% I n PS^i:© 

•r^t)t., HI ^^^;i/MlnQ 53GaQ^47Asi:||2^-V:^;i/MlnQ 53 (Al^,^ Ga^) 
Q_47As(Dffl-a-i±lC;^^„ 
[0 0 17] 

ll2 4^^m&;^)'!||i;5:t>*m2(Z)5^^:^;i/M{c^;t;i)^oT?^^$ti 

[0 0 18] 

±fHcD*^>fl:$:^^-tS7^i?)tC«, M;tl3:in^_^Ga^As(7)||l (Z)f^-Y:^;i/Jg®M 
j?$:3~7nm{C, In^_^ (Ali_z Ga^)^As(D|| 2 (7)5^-^ :^<.;i/Ji 1 0 2 0 nmlC-f 

[0019] 

1 ®^-V:^;i/»*Mn^_^Ga^As, H 2 CD^-V 1 CO^^:^;vmJ: U In®M 

< GacDMfig:^)^#'VMn^_j^2Gax2^s;^N ?j ^ U , /I 7 T ®5?)'^Inj_yAlyAs 

^3^^= z:®SfJcDffi^T'li, l|2(Z)^-v:^;i/M7b'^lli <D6=--v:^'>;i/JSJ; UincDlM^ 
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^'!^i'^J^<Ga(7)|I^:^^#VMn^_j^2Gax2^^*'^^ ^'"^ 7 r M^D In^_yAlyAs iii^^ 
[0 0 2 0] 

mizmm-^n r=.mM t ^ <Dm^miz ^ x-r^^ ^(dx&^. 

[0 0 2 1] 

milt, :$iMM(DmMm(Dmm(Dm^mx:^^. glitcii, 2M®hemt:^^M^ 

, Jy\^--:r am ®In^_yAlyAs A^y >'yjg2 2 O Onm®liJ?tC. 

y>K->^®In^_^ (Al^_2 Ga^)^As||2 5^-V^;i/ji3 $:Mx.lfl Onm®Mj¥fC, 
y > K-:/CDIn^_^Ga^As||l ^■V:^;I/ji4 5 nmCDj^J^fC, > F->^C7) 

In^_yAlyAs X/^--t?-ji 5 3nin®]Kj?(C, Si 5:5 XI 0 ^Vcm^ K- fc:°> 

^LfcnMln^_yAlyAs 1i^#fc$^S 6 7 nm©m?lC, ^ b T. V > F- 

^©In^_yAlyAs |^^jg7 l:M;t«l OnmCDMJyiC, Jli<!k?^^f 

[0 0 2 2] 

rtl?3<Z)7N'^y 7tM2*^^|^MM7 I n P««{C^^!l-^1--g> j: 

, ^/^--y-M 5, «^#t*&M6;S:t>'I^M7ttInQ 52AI0.48AS. ^l®f^^:^^;b 
*^*^"0. 53^*0. 47*®*'^^^ ^ '''''' Il2®^^:^;i/jffln^_j^ (A^-Z ^^Z^x 

ks\t, In®/|a^(l-x)l±0.53~0.52, Al ^Ga(D'&lt®M^i:b x liO.47~0.48, Al 
ilGa® c) t)(Z)Al®7^Mi:t(l-z)li0.05~0.5(Z)^a:!OW* bV^„ ^ ®Ga{C>i:^-t §A1 
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[0 0 2 3] 

h^yz^^^^ m^-t ^f=.mz, mmm i ±.\zi n?y i hq ^ o . 48*^^ ^"0.53^ 

[0 0 2 4] 

mmi iti'^m^^H^o m^\t^mmi l;^)V•?^>:7rJS2±^$:MiiUTv^s*^ 
, Ayy7m2(Dmrpvmt^t^(Dt)'^»^h\K z.(Dm^m6^mm 1 nt, mm 

©ino.53Gao.47As /ihq 52^10.48^^^'^*^- r^jc, fi^, mm(DM^m:fy-'^ 

h:s^-J^yVmV. 8 (DlnP^m^L. MJC, j^^, mm 

(DlnP^m^X^XCDM 2^ 8(DVm7rimi)^^&t=:\>-^V& V, P ^'^'^^ tlT V\;^ Vn„ 

1 1 §:?^^t-'2>r i::*'JT'$Sc 
[0 0 2 5] 

myi^, 7K<^Xi-a-M"ex>y^>^f L, In^_yAlyAs WMM 7 <^W.±(Dln?^ h ^iM 
$:®ffi-rSo -eLT, 3^ofe=3r-v^y^JS8±fC;r-^ ^'ft^g S:, T i 

= -^cD^, inP:^. h Aji±tc, Mx.iiA 1 1 0 A 

V y h:tymxm^'r^o in?:7.hyjmit:^^y^y^'x^ 

m^y hx^y5^>^f $:^ffi-rs= InPX h >y y- h«=S 

1 oiii^MSvtcE^^Man-So 



9 



ffi|iE#2 001-306 7 388 



#2001—047280 



[0 0 2 6] 

-i?-M5, n^^mmQ, Wm.mi\t, In^_yAlyAs (y=0.48) T'feecDT', 
m^-t^m^^^-^^:miS^X^^. H 1 <Z)^^:^;i/ji4 ®Inj_^Gaj^As (x=0, 

47) t), iumjimo^irit.Q^t.(Dm(Dm^ity.(D^^mm^^z,iLX, inps 

^ (Al^_2 Ga2)^As«, III|^^m®Ini:(Al^_2 Ga^) i: ® WcOlWJrb x ^rfrj^ftl 
licfc<, AiaiGa^®W®M^i:bzttf[I^l,;5;<Tt;, I n PS«{C*&^^#$-ti: 
^Z.t.ti'^X^^. -fib, Ali:Ga®|fi^J:bz«, ^j^f ^ U ^ •S.^S^fgHtC 

[0 0 2 7] 

^tllC^UT, ig6T'^L;tt^!5RMTli. l|2<Z)^^:^;bMl03;()qn^_j^Gaj^As^ 
_yPyil, III;^7t:^*^In^GaT^^U, Vi^^t^^^j'JAsi: P T'^-So t^^oT, TOCD^ 

[0 0 2 8] 

T{c«M^ti^#M (^##2~7*\'^$ti^c «^#fc#&S6 h^®±T®^^- 
■y-M5, n^Mlit, V^•rtlfeIn^_yAlyAs (y=0.48) ^ -g> (Z) , 

l(D^^%)\ym^\t, In^_j^Ga^As (x=0.47) X^^), n^^^^M Q "^Ts^—^ 
[0 0 2 9] 
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• A^yyym2it, n^^.^M Q t.mi:'ln^_yklyks (y=0.48) X'&^(DX% S 

)hm 4 ©Mf:f In j_^Gaj^Aslc A 1 ^ t^M^^ ^ i ^ JC J: U , o r3 S 

'i'mM±mn^_^Qz^ks (x=0.47) i:In^_yAlyAs (y=0.48) cfir^icM^-f 

[0 0 3 0] 

^rT% tujK&CDilfeU, ^2®^^:^;i/® 5(Z)In^_j^ (Alj,^ Ga2)^As(Z)Al^^ 
®Mfi^$:(l-z) = o.05~0.5g;g{cfrMf 'g)3i:T% ^^m^^U^-orD, Hi® 

^r^^^tift^-e^-Sc Lf}^%, Z:(D||2 CD^Y:^^;vM®In^_^ (Al^_2 Ga^)j^Asli 
, A>F=3r-V»yy (MM=^®^S) 1 CD^-V :^^;VM® In^_^Ga^As j; U fe:^^ < 

'T'Sr ^*^T'^^o t^^oT, l|2(Z)^^:t^;i/®®In^_^ (Alj_2 Ga2)^Asti, Hi 
®^^:^^;i/S®In^_j^Ga^AsJ; y t). ^(D-f V/N"^' h-f ^>>f[:^7b'!<£< 
, ln^_^ (Alj_2 Ga^)^As (DAl^ijSmb ^ffi < 1" -5 ^% 6 ^ A ^ 

tJS 2® I nj_yAlyAs (y=0.48) {Caar5 < r T^-^M^ tlSo 
[0 0 3 1 ] 

Hi^t>*H2<z)5^-v:^;i/ji4, 3(Dmmit, M^^t^n^mmicm<m^^ti 

'^^^J\/m4:\HiZ<D^^^L, m2m^m&e 2 7b':Hl>S.t>*H2®5^^:^^;i/M4 

j^Gaj^As;{)^ 5 nm, H 2 ^ ^ :^ ;i/M® In^.yAlyAsj^jU 0 nmCD^-^T ^ S o 
[0 0 3 2] 

■^:^^;i/jf 4 JCln^_j^Gaj^As$:a5M-teSScZ)— 1^ i:]^V^ -r^jc 
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[0 0 3 3] 

(1) i^'Sigf 1 (7)HEMT{C^J-t-5«m«J!£#'ffiTfeU. H 2 5^ -v :^ ;i/M(3DAl 

7C^CO|I^$:0.2^;g{CL;^MT2>-5, EIS (2) J^)^|11 5 ©HEMTtC JSit-S 

>r> • v-x«^iDs$:^L, -^n^M- hm&^^^t^m^ayvDs- IDS# 

[0 0 3 4] 

tl^. ^4X{CML/T, HIS (1) (Z)2^||]|g®?^MT'li. 5^^:^;i/S?:In^_^Ga^ 
Asiiln^_j^ (Al^_2 GaPj^As(D^-a-]^{CL7^^i:T% Kl/-r> • y-^SffiVDS7b^ 

[0 0 3 5] 

lCj3V>T, l^2 5^^:^;i/M®Al5^m(DM^J:fc$:^^b$-&^^®S^-#l&M/i. *S 
[0 0 3 6] 
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• 1 ] 



Ai ^m(Dm^it 










U (cmW/s) 


^ gm (ms/mm) 


9 l/'T. gd (ms/mm) 


0.0 


10,550 


903 


100 


0.1 


10,300 


836 


85 


0.2 


8,945 


813 


50 


0.3 


8,260 


815 


40 


0.5 


7,500 


800 


30 



[0 0 3 7] 

±fa®HEMT®#ft;(J^?5H^P>;^)^^J@^J, |g 2 tWI/McDIn^_^ (Al^_2 Ga^)^As 
[0 0 3 8] 

±faO^*^^, 112 (D^-Y:^^;i/®(DAl(D|I^J:fcli, 0. 05~0.5@M*'^ji-WT'fe 

TLrVA<g)®T% Mfigi:b*^0.05^;gT't;-f'4>^?*:^7b^&-5i:^J©$4xSc ^fe, 
Al^m®ia^.fcb$:0.3{C-t-5 ^>xgmcD<gT7b'^&'5@;g|§ftlLT 

Twit's ^ i:*^T'^ -So 
[0 0 3 9] 

^UOym.tf'h, |g2 (D^^:t^;i/ji®Al7Cll®|I^J:b«, 0.1~0.3T'^-5 
Emti^tt-fK, ||2^^:^;i/jicDInj_^ (Alj.^ Ga2)j^AsJc J: § K l^-O n > 
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[0 0 4 0] 

iziEm&^mQ-t^:iiix% «d^#fc|&ji6i^(DS^7()^5^-Y^;i/jff4, 3\^iz^m 

«l±*^<£<<£«#®M^-ett, «^ii±ic|| 1 ®^^;^;i/Ji4 p^cDH l 4^2^^ 

[0 0 4 1] 

fie 2«, A'> F^-V'y >^7b'!:^^VN||2(7)^-v:^^;i/M3 p^tC#<#:fet--g>(5DT% 
[0 0 4 2] 

ic ;Se o 

[0 0 4 3] 

mX\t, l|2 5^^:^;i/jS3®^)j8f*^Inj_^Ga^AsT'^U. ^tl^^l^^^^li, Ell 

o^%i(Dmm<Dmmmiin\:'X-sr>^. m2(D^^:^;im3(DAy \^^^^y:f^^ 

;i/iS 4 cl: U Iff < , A^y:7TM2 j:U<£<t--£>7^iP!){C, m2 (D^^ ^JlM 3 (^Inft 
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[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

&.±, mmo^m-mmxiit, m2(D^^:^;vms nvx, (ai^.^ Ga2)^As 

' I"l-x Ga^)^ (ASj_^2Sl»z2) ' I"o.35^^0.65^^® ^ 

I^l-x (Ali_z Ga^)xAs. In^_^ (Al^.^ Ga^)^ (As^.^gStzg^ C^^-^tt, Al(7)|M 
J:b;i)'^0;^)^e3 0.05~0.5^T'^^lC_h#-r-g>o Ihq ggGa^ ggAsOD^-^li, In 

(^)M^^0.53^^ 5)0.35^ T'^^fCTI^-t -5. ^V^tt, H 2 (^5^ ^ 3 IC J3 

[0 0 4 7] 
[0 0 4 8] 

(#13 1 ) 1 1 1 - mit^m^^m^^mm l r=.mm^^mm h^yv^^izis^^^x 
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{£ V N >g#=i? (D X :^ ;i/ - ;i/ ^ ;g' L/ , 
4^ J: U J£ V ^ A' > F ¥ -Y >y ^ S: ^ -r -5 r #M i: -5 h ^ > i/' 

1 >g: tJ^m 2 ® 5=- •¥ ;!/ M (C ^ o T J^fig $ ti <g) r ^ §: #t5[ -r -5 
(#tH3) #fBl*fe^i2^cfev^T, 

(^fS 4 ) -fy-fE 1 ^ ;t « 2 VNT, 

2 05^^:^;;uM*'!ln^_j^ (Al^_2 Ga^)^ ^^^i-z2^^z2> -^^^^^^ ^^^^^^'t ^ 

(#fH6) ^fH3^;t^±4^CfeV^T, 
mmW>2(D^^-^}\^mo^m^iS^, 10 — 2 OnmT'fe-53il$:#M^'r'5]^«^ 
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